Strain TW5 T , a motile, Gram-negative bacterium that produced pale-pink colonies, was isolated from tap water on R2A agar at 20 6C. 16S rRNA gene sequence studies showed that the strain clustered with Arcicella aquatica (99.0 % sequence similarity to the type strain). The main polyamine present was spermidine, the quinone system comprised menaquinone MK-7 and the polar lipid profile consisted of a mixture of aminophospholipids, aminolipids, glycolipids and uncharacterized polar lipids. The fatty acid profile was slightly different from that reported for A. aquatica. The results of DNA-DNA hybridizations and physiological and biochemical tests clearly allowed both genotypic and phenotypic differentiation of the isolate from A. aquatica. On the basis of these results, it is proposed that the strain should be classified within a novel species of the genus Arcicella. The name proposed for this taxon is Arcicella rosea sp. nov.; the type strain is TW5 T (5CCUG 55942 T 5CCM 7523 T ).
The genus Arcicella was described by Nikitin et al. (2004) to include slowly growing bacteria from a freshwater neuston film that were shown to form rings consisting of several bacterial cells.
During the characterization of micro-organisms from tapwater samples collected from various locations in Germany, strain TW5 T was isolated and maintained on K7 agar (l 21 : D-glucose, 1 g; yeast extract, 1 g; peptone, 1 g; agar, 15 g) at 20 u C for 2-3 days. The organism was able to grow on R2A agar (Oxoid), but not on nutrientrich media like nutrient agar or tryptone soy agar. Colonies on K7 agar had a pale-pink, mucous appearance. Growth at various temperatures (10-50 u C) was measured on K7 agar.
Cell morphology was observed under a Zeiss light microscope at 61000 using cells that had been grown for 5 days at 20 u C on K7 agar. Gram-staining was performed as described by Gerhardt et al. (1994) . The cells were shown to be polymorphic, showing vibrioid, curved and spiral-shaped cells, similar to observations on Arcicella aquatica by Nikitin et al. (2004) . The cells stained Gram-negative. Physiological characterization was performed with methods described previously (Kämpfer et al., 1991) . The type strain of A. aquatica, CIP 107990 T , was tested along with strain TW5 T . The two strains were similar with respect to the results of physiological tests; however, A. aquatica CIP 107990 T showed more positive results for hydrolysis of chromogenic substrates. Detailed results are shown in Table 1 and the species description.
For characterization of the 16S rRNA gene sequence, chromosomal DNA was extracted as described by Pitcher et al. (1989) and a 1399 bp fragment of the 16S rRNA gene was amplified using primers 8F (positions 8-27 according to the Escherichia coli numbering; Brosius et al., 1981) and 1492R (1492-1510) (Lane, 1991) , targeting conserved regions of the 16S rRNA gene. Sequencing of the DNA fragment was done with primers 8F and 1492R and two additional reverse primers, 907R (positions 907-926) and 1100R (1100-1115) (Lane, 1991) , using the Big Dye terminator cycle sequencing reaction kit and an ABI Prism 310 Genetic Analyzer (Perkin-Elmer). Analysis of the sequence data was performed by using the software package MEGA version 2.1 (Kumar et al., 2001) after multiple alignments of the data by CLUSTAL_X (Thompson et al., 1997) . A distance-matrix method (distance options according to Kimura's two-parameter model), including clustering by neighbour joining (Fig. 1) , and a discrete character-based maximum-parsimony method were used. In each case, bootstrap values were calculated based on 1000 replications. The 16S rRNA gene sequence of strain TW5 T was a continuous stretch of 1399 bp. Sequence similarity calculations indicated that strain TW5 T showed the highest degree of similarity to A. aquatica NO-502 T (99.0 %), and lower sequence similarities (,94.0 %) were found with all other strains shown in Fig. 1 .
DNA-DNA hybridization experiments were performed with A. aquatica CIP 107990 T using the method described by Ziemke et al. (1998) except that, for nick translation, 2 mg DNA was labelled during a 3 h incubation at 15 u C. Strain TW5 T showed relatively low DNA-DNA relatedness to A. aquatica CIP 107990 T (45.5 %; reciprocal analysis 34.8 %).
Cells were grown on PYE medium (Busse et al., 2005) at room temperature for extraction of polyamines, quinones and polar lipids. Quinones were analysed as reported by Tindall (1990a) and Stolz et al. (2007) . The predominant quinone was menaquinone MK-7, which has been also detected in phylogenetic relatives of Arcicella such as Persicitalea jodogahamensis (Yoon et al., 2007) , Larkinella insperata (Vancanneyt et al., 2006) , Dyadobacter ginsengisoli (Liu et al., 2006) , Flectobacillus major, Spirosoma linguale and Runella slithyformis (Urakami & Komagata, 1986) .
Polyamines were analysed from cells harvested at exponential growth phase and from stationary-phase cells as reported by Busse & Auling (1988) and Stolz et al. (2007) . Cells from the exponential growth phase exhibited a polyamine pattern consisting of the predominant compound spermidine [27.0 mmol (g dry weight) 21 ], moderate amounts of 1,8-diaminopropane [7.9 mmol (g dry weight) 21 ] and minor amounts of putrescine [0.4 mmol (g dry weight) 21 ] and spermine [0.2 mmol (g dry weight) 21 ]. The overall polyamine content of stationaryphase cells was 30 % less, but the polyamine pattern did not change significantly (results not shown). Polyamine patterns with the major compound spermidine were also reported for the close relative F. major (Hamana & Nakagawa, 2001) and some species of more distantly related genera such as Runella slithyformis, S. linguale (Hamana & Nakagawa, 2001) and Dyadobacter fermentans (Hosoya & Hamana, 2004) . Polar lipids were examined by two-dimensional TLC as described by Tindall (1990b) and Altenburger et al. (1996) . Strain TW5 T exhibited a complex polar lipid profile consisting of the predominant compounds phosphatidylethanolamine and an unknown aminophospholipid and moderate to trace amounts of numerous unknown lipids, which are listed in the species description and shown in Fig. 2 . Like its closest relatives A. aquatica and F. major (Batrakov et al., 1999; Nikitin et al. 2004 ), TW5 T exhibited the presence of glycolipids, whereas no glycolipids were detected in more distantly related species including Rudanella lutea, S. linguale and Larkinella insperata (Weon et al., 2008) . However, S. linguale was reported to contain an unknown aminophospholipid which, based on visual comparison, might correspond to APL1 (Fig. 2) . Strain TW5 T could also be distinguished from the latter three species by the lack of phospholipids not containing amino groups. After two-dimensional TLC, a single, red A. aquatica CIP 107990 T was used in this study. Enzyme assay data from Nikitin et al. (2004) are given on a scale from 0 (no reaction) to 5 (strong reaction). +, Growth/positive reaction; (+), weak growth/ reaction; 2, no growth/reaction.
Assay
Strain TW5 pigment spot was also visible that showed strongly hydrophobic chromatographic behaviour.
Fatty acid methyl esters were prepared, separated and identified according to the instructions of the Microbial Identification System (MIDI; Microbial ID) after growth of TW5 T and A. aquatica CIP 107990 T on K7 agar for 48 h at 28 u C. The major fatty acids in the profile of strain TW5 T (given in Table 2 ) were C 16 : 1 v7c,t and/or C 16 : 1 v7c 2-OH iso, C 15 : 0 iso and C 16 : 1 v5c. They differ from those given for A. aquatica (Nikitin et al., 2004) and, in contrast to the findings of these authors, hydroxylated fatty acids were also found ( Table 2 ). This finding is most surprising because, in both analyses, the same medium for growth of biomass was applied. Unfortunately, Nikitin et al. (2004) did not report the temperature for cultivation of cells from which fatty acids were extracted and, hence, the differences might have been caused by different cultivation temperatures. However, it is difficult to understand why differences in the growth temperature can be responsible for the absence of hydroxylated fatty acids, which are integral components of lipid A of the lipopolysaccharide of genera of the Bacteroidetes.
From sequence analysis of the 16S rRNA gene, DNA-DNA hybridizations and phenotypic results, it is obvious that the isolate belongs to the genus Arcicella and represents a novel species of the genus. The name Arcicella rosea sp. nov. is proposed for this taxon.
Description of Arcicella rosea sp. nov.
Arcicella rosea (ro9se.a. L. fem. adj. rosea rose-coloured, rosy).
Cells are Gram-negative, non-motile, non-spore-forming rods. Aerobic, oxidase-negative. Growth is observed after 48 h on R2A agar and K7 agar; no growth occurs on nutrient agar or tryptic soy agar at 15-36 u C. Colonies on K7 agar are smooth, pale pinkish, circular, translucent and shiny with entire edges and become mucoid with age of the culture. Unable to grow at 5 or 42 u C. The polyamine pattern shows the characteristic major compound spermidine. The quinone system comprises menaquinone MK-7. The polar lipid profile consists of the major compounds phosphatidylethanolamine and an unknown aminophospholipid, moderate amounts of three unknown polar lipids, one aminophospholipid and one aminolipid and minor to trace amounts of two glycolipids, three polar lipids and five aminolipids. After two-dimensional TLC, a single red spot is visible that exhibits strongly hydrophobic chromatographic behaviour. Major cellular fatty acids are C 16 : 1 v7c,t and/or C 16 : 1 v7c 2-OH iso, C 15 : 0 iso and Fig. 2 . Two-dimensional TLC separation of total polar lipids of strain TW5 T after staining with molybdatophosphoric acid. PE, Phosphatidylethanolamine; APL1-2, unknown aminophospholipids; AL1-6, unknown aminolipids; GL1-2, unknown glycolipids; L1-6, unknown polar lipids; redPig, red pigment. The type strain is TW5 T (5CCUG 55942 T 5CCM 7523 T ), isolated from tap water.
